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The time co:~.~ kine,!~, specificity and sodium-dependence of L-Icucine and L-phenylalanine uptake by rabbit isolated oxyntic 
glands were. stu,dicd in m~,r to identify the systems involved in the transport of branched-chain and aromatic neutral amino 
acids through the basoiaterai ,'qll membrane. The uptakc was measured directly in the disrupted cells after incubation of the 
glands with the 3H-labelled amim, acid both in a sodium-containing and a sodium-free medium. The uptake of I.-Icucine was 
largely carrier-mediated whilst L-phenylalanine was taken up by either carrier-mediated and nonsaturable processes. Both amino 
acids were taken up by a Na÷-independent process. The kinetic parameters of L-leucine and L-phenylalanine carrier-mediated 
influx were, respectively: K t = 2.71 mM and Jm,,x = 1390 nmol mg- i s- t K~ = 1.03 mM and Jm~x ~ 176 nmol mg- 1 s- i. From 
cross-inhibition studies it can be inferred that L-leucine is primarily transported by a Na+-indept:ndent system which shows 
specificity for bulky side chains dipolar amino acids. The system displays similar affinities for L-phenylalanine (K~ = 2.81 raM) 
and L-isoleucine (K i = 2.62 raM). Similar results were obtained from self-inhibition experiments: the K i of the carrier-mediated 
uptake of L-leucine and L-phenylalanine were 2.12 and 2.40 mM (from a Hanes plot) or 3.2 and 0.8 mM (from a Dixon plot), 
respectively. It is concluded that a sodium-independent transport system, like Christensen's 'L' type, is shared by branched-chain 
and aromatic dipolar amino acids, which only shows slight differences in their affinities for the carrier. 

Introduction 

Amino acid transport across the basal lateral mem- 
brane of polar epithelial cells, such as those of the 
small intestine [1-4] and accessory digestive organs 
[5-8], is mediated by carrier systems which are com- 
monly operative in mammalian non-epithelial cells [9- 
1 i]. These pathways include Na+-dependent and Na +- 
indep-ndent transport systems for neutral amino acids, 
from which the Christensen's A, ASC and L systems 
are the mare ubiquitous. Mircheff et al. [2] showed that 
A-, ASC- and L-like amino acids pathways exist in 
jejunal basal lateral membrane, in which the system L 
appears to provide the major route for exit of amino 
acids from tl~e cells into the blood. From the amino 
acid transport systems which are common to non-epi- 
thelial cells [9,10], only sodium-independent systems 
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are present in the brush-border membrane of the in- 
testinal epithelium [4]. 

Limited information is available about the pathways 
mediating amino acid transport through the gastric 
epithelia. Recent reports [ 12-14] show that amino acids. 
are transported from the lumen into the cells of the 
mammalian stomach and suggest that the process is 
carrier-mediated. A considerable fraction of the amino 
acid taken up by gastric epithelial cells can be ab- 
sorbed [12,14], suggesting that, in addition of its known 
oxyntie and peptic secretory functions, the gastric ep- 
ithelium may play a role in the absorption of nutrients. 
On the other hand, it has been shown that intrarteri- 
ally injected L-amino acids are transported across the 
blood-tissue interface of the stomach at rates which are 
greater for acidic than for neutral and basic amino 
acids [15]. Other results suggest that some of the classi- 
cal transport systems available to amino acids in non- 
epithelial cells [9-11], such as the L system, are also 
operative at the blood-tissue interface of the canine 
gastric wall [16]. in a recent report [17] a Na+-depen - 
dent amino acid transport system, similar to the Chris- 
tcnsen's A transporter was characterized in the basal 
lateral surface of isolated oxyntic glands. 
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In a variety of cell types, transport of branched 
chain and aromatic amino acids is mediated by system 
L [18] which shows high exchange properties [19], being 
specially relevant for the absorption of amino acids 
across the intestinal epithelium [4]. A similar role 
should be valid for the L system at the basolateral side 
of the gastric epithelium, since absorption of leueine 
and phenylalanine appears to occur in this barrier 
[12-14]. The participation of L-system in the transport 
of blood-borne substrates for the nutrition of the gas- 
tric epithelial cells may also be important, because 
branched-chain amino acids which are taken up by the 
stomach 'in vitro' seem to be transformed to the corre- 
sponding 2-oxoacid [20,21], and leucine is oxidized by 
the gastric mueosa 'in vitro' [21]. 

The aim of the present study was to investigate if 
system L is present at the blood side of the gastric 
epithelium. Studies on kinetics, sodium-dependence 
and cross-inhibition of L-leucine and L-phenylalanine 
uptake indicate that a L-like transport system is in fact 
operative at the basolateral surface of isolated oxyntie 
glands. Preliminary results of this work have been 
published previously [22,23]. 

Materials and Methods 

Isolation of tile oxyntic glands 
Rabbits (1.2-2.0 kg) were used for the experiments. 

By following the method described by Berglindh and 
Obrink [24], the gastric glands were isolated from the 
corpus of the non-stimulated stomach in the anes- 
thetized (30 mg/kg Nembutal) animals. After perform- 
ing subdiaphragmatic ligatures of the aorta and mesen- 
teric vessels, the stomach was peffused with a saline 
solution (154 mM NaCI, 10 mM KCI) under high 
pressure through an aortic cannula introduced in a 
retrograde direction. When the stomach appeared to- 
tally clear of blood it was rapidly removed, the lesser 
curvature cut open and rinsed in saline solution. The 
mucosa (7-8 g) of the corpus was striped off, minced 
into small pieces and transferred to a 200 ml flask 
containing 25 ml of collagenase solution. This solution 
consisted of 1 mg collaget~ase Type IV (from Clostrid- 
ium histolyticum, Sigma Chem. Co) dissolved in 1 ml 
incubation medium (IM), with the following composi- 
tion (raM): NaCI, 132 + 4; KCI, 10; CaCI2, 1; MgCI 2, 
0.8: Na,HPO 4, 5; NaH2PO 4, 1.2; pyruvic acid, 1; glu- 
cose, 11.1 and bovine serum albumin, 1 mg/ml (pH 
7.4). The flask was aerated with 100% oxygen, sealed 
and incubated at 37°C and continuously stirred for 40 
min. The glandular suspension was filtered through a 
nylon cloth (pore size 230 ttm) into 15-ml test tubes 
with conical bottoms. The gastric glands were sepa- 
rated from isolafed cells by sedimentation and re- 
peated washing. The yield of oxyntie glands amounted 
to approx. 7 mg wet weight corresponding to a dry 
weight of 1 rag. 

The viability of the isolated oxyntic glands was de- 
termined by the trypan blue dye technique as described 
elsewhere [17]. About 95% of the glands excluded the 
dye. in each of the tinged gland, only one to two cells 
were unable to exclude the Trypan blue. The integrity 
of the gastric glands and oxyntic cells was determined 
by using both light and electron microscopy [17]. The 
dependence of amino acid transport upon extraeellular 
sodium was studied by measuring the uptake of tri- 
tium-labelled amino acids ([3H]aa) by the isolated 
glands incubated with the IM in which sodium was 
iso-osmotically replaced with choline (as choline chlo- 
ride). Inhibition experiments were performed by meas- 
uring the uptake of a [aH]aa in the presence and 
absence of unlabelled amino acids at concentrations 
which ranged from 1 to 100 raM. 

Mea :arement of  amino acid uptake 
A reaction mixture, previously aerated with 100% 

oxygen, was incubated at 37°C in 1.5 ml Eppendorf 
tubes with constant and gentle swirling. In each tube 
the reaction mixture contained: the isolated glands 
(equivalent to 1 mg dry weight) suspended in 1 ml of 
incubation medium and L-[3H]leucine (at a final con- 
centration of 40.8 /tM) or L-['~H]phenylalanine (at a 
final concentration of 33.3 #M). At indicated time 
intervals (15 to 600 s for leucine, and 15 to 180 s for 
phenylalanine) the mixtures were removed and imme- 
diately centrifuged at 11630×g (Microfuge, Heraus) 
during 15 s. The pellets obtained were prepared for 
counting as was described previously [17]. The cellular 
uptake (U%) of the labelled amino acid was calculated 
as [cpm[3H] ml "l (sample)/cpm[3H] ml "1 (standard)] X 
100, where the standard solution contained 40.8 nmol 
L-[3H]leucine or 33.3 nmol L-[3H]phenylalanine per ml 
IM. From the U values and the specific activity of the 
[3H]aa (50 and 60 Ci/mmol for leucine and phenyl- 
alanine, respectively) the cellular uptake was expressed 
as nmol mg -I.  When unlabelled amino acids were 
added to the test tube, the total influx of leucine or 
phenylalauine (nmol mg - t  s - t )  was calculated as 
(U%/100).[aa], in which [aa] corresponds to total 
amino acid concentration in nmol rag-~ and the influx 
time was 1 s. 

In order to investigate the possibility that a consid- 
erable fraction of a [-~H]aa could be distributed in an 
extracellular compartment, oxyntic glartds were incu- 
bated with [~4C]sucrose for 30 to 600 s and processed 
for counting. Only 2% of the extracellular marker was 
detected in the glands, in the kinetic studies of leucine 
and phenylalanine uptake and when other amino acids 
were used as competitors, control measurements of 
[3H]aa uptake were performed in the presence of su- 
crose at concentrations equivalent to those of unla- 
belled amino acids. Sucrose showed no appreciable 
effect on amino acid uptake as in previous experiments 



[17]. The kinetic parameters were determined by using 
Enzfitter program (Elsevier Biosoft). Statistical signifi- 
cance was assessed using a Student's t-test. 

Chemicals 
The radioactive molecules L-[3H]leucine (50 

Ci/mmol),  L-[3H]phenylalanine (60 Ci /mmol)  and 
[14C]sucrose (645.4 Ci /mmol)  and the liquid scintilla- 
tion fluors were purchased from New England Nuclear 
(USA). All other chemicals used were obtained from 
Merck (Germany) and Sigma Chemical Co. (USA). 
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Fig. I. Time course of ~H-labelh:d amino acids uptakes in isolated 
oxyntic glands. (A) The glands were incubated with 40.8 pM L- 
['~H]leucine in both a normal Na*-containing ( o - - - - - - o )  and a 
Na+-frco medium (choline chloride, e - - - - - - e ) .  The amino acid 
uptake was measured at indicated times, as described in Materials 
and Methods. Each point denotes the mcan±S.D, of 10 measure- 
ments. Values obtained in the ab:.cnce of Na* are not statistically 
different from those observed in the nonaal medium (P > 0.02). (B) 
Uptake time curves of 33.3 p.M L-l'~H]phenylalanine in a normal 
sodium-containing medium (o - - - -  --  o) and a sodium-free medium 
(e- - - - - -e ) .  Each point is the mean±S.D, of eight measurements. 
No significant difference there are between the values obtained in 

both media (P > 0.02). 
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Results 

Uptake tbne course 
Fig. 1A shows the time-dependent uptake of L- 

[3H]leucine by the isolated oxyntic glands measured 
both in a normal Na+-containing and a Na+-free 
medium. It is apparent that in the normal medium, 
celhdar uptake of the amino acid reaches a steady state 
front 120 t ~ 60,0 s. A similar time course of uptake was 
observed in the Na+-free medium. In both cases, 
leucine uptake was roughly linear up to 30 s and this 
time was used as the initial velocity of influx [17]. 
Similar patterns to those displayed in Fig. IA were 
observed when measurements were made in the pres- 
ence of unlabelled leucine (1, 5 and 10 mM). In these 
experiments the maximal uptake of L-[3H]leucine de- 
creased as the concentration of unlabelled leucine was 
increased but in all cases the steady-state was reached 
by about 120 s (results not shown). 

The time course for L-[3H]phenylalanine uptake 
measured in both a Na+containing and a Na*-free 
medium is shown in Fig. lB. It is apparent that in 
either condition the initial velocity of the influx was 
roughly maintained up to 30 s and the uptake curves 
reached a plateau about 60 s after incubation. 

Kinetics of t..leucine attd t.-pheny!,danine influx 
The isolated oxyntic glands were incubated during 

30 s with 40.8 /tM L-[3H]leucine or 33.3 p.M L- 
[3H]phenylalanine, both in a normal sodium.containing 
and a sodium-free medium. The cellular uptake of the 
labelled amino acid was mt asured in the absence (con- 
trol condition), and in presence of different concentra- 
tions of the respective unlabelled analogue (L-leucine, 
! to 100 mM; L-phenylalanine, 1 to 50 raM). Because of 
variability in uptake measured in different prepara- 
tions, the values (U~) obtained in various concentra- 
tions of the unlabelled amino acid were normalized 
relative to control uptake values (U c) according to the 
expression: (Ui/U~).U~m, in which U~m is the arith- 
metic mean of the overall control uptake values. Re- 
suits obtained in normal medium were not statistically 
different from those measured in Na*free medium 
(data are not shown) which indicated a primarily Na +- 
independent uptake of both amino acids. Therefore, 
the overall uptake values were pooled in a single series 
from which the total influx of L-leueine (or L-phenyl- 
aianine) was obtained as describe~ in Materials and 
Methods. Corrected values for the non saturable com- 
ponent allowed to obtain the carrier mediated influx of 
the amino acid (see legend Fig. 2). Total influx values 
are shown in Fig. 2 (upper curves, panels A and B) 
which also iilustrates that the corresponding influx- 
concentration curves for the carrier-mediated compo- 
nent (lower curves, panels A and B) of both leucine 
and phenylalanine uptake followed a rectangular hy- 
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perbole .  The  Lineweaver-Burk  plots o f  the da ta  (in- 
sets) suggest  s imple sa tura t ion  kinetics with the follow- 
ing values (mean  + S.D.): K t = 2.71.4:.. 0.47 mM a n d  
J , , , ~ =  1 3 . 9 0 + 0 . 7 3  nmol mg - t  s - t  for  t.-leucine and  
K,  = 1.03 + 0.08 mM and  1,,+,, = 1.76 + 0.03 nmol m g -  J 
s -  t for  t . -phenylalanine.  

inhibition b), neutral amhto acids 
in o r d e r  to de te rmine  the specificity of  car r ie r  sys- 

tems involved in leucine t ranspor t ,  the effect of several  
neu t ra l  t .-amino acids on  the uptake  of  L-leucine was  
assayed.  Fig. 3 depic ts  the results  ob ta ined  when the 
up take  o f  40.8 t tM L-[3H]leucine was  measured  in the 
presence  o f  d i f ferent  concen t ra t ions  o f  unlabel led 
amino  acids (I to 75 mM) both  in normal  and  Na+-f ree  
medium.  In both  condi t ions  no cons iderable  effect  was  
ob ta ined  using ].-serine o r  J.-alanine, whilst L-cysteine 
slightly inhibi ted leucine up take  (16 _+ 2% and  14 + 3% 
at  75 m M  in normal  and  sodium-free  medium,  respec-  
tively). The  o ther  two neut ra l  amino  acids t.-isoleueine 
a n d  t . -phenylatanine,  significantly inhibi ted leucine up- 
take.  These  results suggest  that  t.-leucine up take  is 
med ia t ed  by a Na+- independen t  system which p re fe r  
d ipo la r -amino  acids with bulky side chains .  Because  
leucine up take  measu red  in the presence  of  an  in- 
hibi tor  ( e .g . t . - i so l cuc ine  o r  t . -phcnylalanine)  i~ the 
normal  med ium was not  statistically di f ferent  to that  
pe r fo rmed  in the sodium-free  med ium,  values ob ta ined  
in both  media  were  pooled  in a single series and  
processed  as was  above descr ibed  to obta in  the Na ~-in- 

d e p e n d e n t  ca r r i e r -media ted  up take  of  leucine (Fig. 4). 
The  a p p a r e n t  inhibit ion cons tan ts  ( K  i) were  deter-  
mined  by using the Dixon's  g raphic  analysis for  the two 
inhibi tor  amino  acids (in,,.ct in Fig, 4). The  a p p a r e n t  K i 
values (mean  +_ S.D.) ob ta ined  were  2.62 +_ 0.04 mM 
and  2.81 _+0.()2 mM for t.-isoleucine and  t.-phenyl- 
ahmine ,  respectively. 

A kinetic anaiysis of  the inhibit ion of  uptake  of  
labelled amino  acid induced  by the respective unla-  
belled molecule  has  been  a l ready pe r fo rmed  [27-29] .  
in this case,  increas ing  concen t ra t ion  o f  the non- rad io-  
active amino  acid are  r ega rded  as competi t ively inhibit- 
ing the up take  of  the radioact ive ana logue .  Accord ing  
to this a p p r o a c h  any  non -med ia t ed  c o m p o n e n t  to sub- 
s t ra te  up take  will not  interfere  in the K~ de te rmina -  
tions. By following this p rocedure  the K i of  the car-  
r i e r -media ted  t.-[3H]leucine up take  for unlabel led  
leucine was  es t imated  (Fig. 5) The  K i value ob ta ined  
(2.12 + 0.06 mM) was lower  but  in the same range  than  
the hal f -sa tura t ion concen t ra t ion  for leucine ( K  t = 2.71 
raM, Fig. 2). 

A kinet ic  analysis of  t . - [3H]phenylalanine up take  
inhibit ion by unlabel led pheny lahmine  was pe r fo rmed  
accord ing  to this p rocedure  and  the K i value was  
2.4 + 0.07 raM. This  value is h igher  but  comparab l e  to 
the K t value (1.03 raM, Fig. 2) de t e rmined  for  the 
influx of  phenyla lan inc .  The  nonsa tu rab le  componen t  
co r r ec t ed  values for  bo th  t .-[3H]leucine and  t.- 
[~H]phenyla lanine  up take  were  analyzed with a Dixon 
plot (results  not shown).  The  K i values ob ta ined  for 
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Jm,,x = 13.90±0.73 nmnl mg t s I for t-leucine, and Kt = I.t)3±t).li8 mM and Jm~,~ = 1.7fi±0.03 nmol m g  I s t for t.-phenylalaninc. 
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measured in the absence of potential inhibitors, Each point denotes 
the mean ± S.D. of 6-12 measurements. The symbols are: isoleucine 
(o). phcnylalanine (e), ~steine (zx). alanine (n )  and serine (x). 
Only isoleueine end phcnylahmine significantly inhibited (P < I).(}01 
at >_ 5 raM) the t.-leucine uptake in both media. Measurements 
performed in the sodium-free medium were not statistically different 

(P > (I.III } In those performed in the normal medium. 

L-leucine and  L-phenylalanine (as inhibi tors  o f  the car-  
r i e r -media ted  up take  of  the  respective labelled ana-  
logue) were  3.2 a n d  0.8 mM,  respectively. 

D i s c u s s i o n  

Bcrgl indh a n d  col leagues  [24,30] have shown tha t  
the gastr ic  g lands  isolated f rom the corpus  of  the rabbi t  
s tomach  are  app rop r i a t e  for  s tudying the funct ion o f  
gastr ic  epithelial  cells in a s ta te  closely resembl ing  ' in  
vivo' condit ions.  Because  isolated oxyntic g lands  main-  
tain the polar i ty  o f  both  cell sides a n d  the  basola tera l  
sur face  of  the  g lands  is more  accessible than  the lumen 
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Fig. 4. Inhibition of L-leucine uptake by t.-isoleucine (o; I to 25 mM) 
or k-phenylalanine (e; I to 15 raM). The uptake of 411.8 btM I.- 
[3H]leueine was measured in Ihe absence (control) and the presence 
of the inhibitors, both in a sodium-containing and a sodium-free 
medium. The data obtained were I~mled in a single series and 
processed as described in Fig. 2 in order to calculate the carrier- 
mediated uptake of t.-leueine. Each value gives tile mean+S.D, of 
12-24 determinations. The inset shows a Dixon plot of tile carrier- 
mediated uptake of leonine at indicated eoneentratk~ns of the in- 
hibitors, and the K i values (mean 5: S.D.) were 2.62 5:0.04 and 2.81 5: 

11.112 mM for L.isoleuelne and L-phcnylalanine. respectively. 

[30], this model  was  selected in ou r  l abora tory  to  s tudy 
the  character is t ics  of  the pa thways  involved in the  
basola te ra l  t ranspor t  o f  amino  acids,  in a previous 
r epor t  [17] us ing viable oxyntic g lands  we provided 
evidence tha t  a t ranspor t  system which shows Na*-de-  
pendence ,  to le rance  o f  N-methyl  g r o u p  a n d  specificity 
by shor t -cha in  amino  acids,  like the  Chr i s tensen ' s  sys- 
t em A [9,10], is p resen t  at  the basola tera l  sur face  o f  the  
g land  cells. In the presen t  study,  by measu r ing  the 
specificity o f  t - leucine  up take  and  the kinet ic  cons tan t s  
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Fig. 5. Hanes plot of L.leueine inhibition of L.l~H]leueine uptake, 
The uptake of the radioactive suhstrate was measured in the absence 
(U (control)) and the presence (U) of unlabelled Icucioe (I to ~S 
mM) as was previously described in Fig, 2. A is the inhibitable 
pmtion of leucine uptake of each concentration of leueine used and 
was obtained as U (control) minus Ui; [L-Leu] is the unlabelled 
L-leueine concentration (raM). Each point denotes the mean+S.D, 
of 8-10 determinations. The affinity of leucine for its carrier was 
calculated assuming K i = K I [19] and the value obtained (mean:i: 

S.D,) was 2.12±0.06 raM. 
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of L-leucine and L-phenylalanine transport through the 
baso!ateral side of the 6x'yntic glands, we have charac- 
terized a sodium-independent transport system which 
resembles system L. Since parietal cells ::,aount to 
about 50% of total cell volume of the isolated gland in 
the rabbit [24,31], the data obtained in this study would 
suggest that amino acid transport occurs mainly through 
the basolateral membrane of the parietal cells. That 
the isolated oxyntic glands maintained their morpho- 
functional integrity was assessed from the following 
experimental findings (see Materials and Methods): (i) 
the glandular cells exhibited normal aspect by light and 
electron microscopy; (it) the glandular cells rejected 
Trypan blue which is a characteristic of viable cells, 
and (iii) the relatively high uptake values of amino 
acids; e.g., the Jm~x of L-leucine influx was 13.9 nmol 
me -  I s -  n (see Fig. 2) and that previously measured by 
us for L-alanine was 27.7 nmol rag- n s -  I (recalculated 
from Ref. 17), suggests that the transport capacity of 
the ba~lateral  membrane was preserved. 

When the uptake of both tritium labelled iAeucine 
and L-phenylalanine was measured at different concen- 
trations of their respective unlabelled analogues in a 
sodium-containing medium, significant inhibition was 
observed (Fig. 2). Removal of Na + from the medium 
did not affect the autoinhibition of the amino acid 
uptake, lnstead, the uptake of t.-leucine was inhibited 
at similar rates by t.-isolcucine or L-phenylalanine inde- 
pendently of the presence or the absence of Na + in the 
medium (Fig. 3). Furthermore, short-chain neutral 
amino acids had no significant effect on the influx of 
L-leucine. These overall results suggest that a sodium- 
independent system which prefers branched-chain and 
aromatic dipolar amino acids is involved in the trans- 
port of L-leucine through the basolateral side of the 
oxyntic glands. 

Corrections for nonsaturable components (see Figs. 
2 and 4) were made in order to obtain the carrier- 
mediated uptake of the amino acids. In addition, any 
non-saturable component to substrate uptake was can- 
o~qled when a Hanes transforma,~on of L-leucine (Fig. 
5,) and L-phenylalanine uptake values were performed. 
Therefore all kinetic constants measured in this study 
correspond to carrier-mediated transport of the amino 
acids. 

The Michaelis-Menten analysis of L-leucine and L- 
phenylalanine uptake revealed that in both cases the 
influx was saturable and apparently mediated by a 
single entry system. The K~ obtained for the Na *-inde- 
pendent carrier-mediated uptake of L-leucine (2.71 
mM) in this preparation was considerably higher than 
that measured at the basolateral side of renal epithelial 
cell lines by Sepfilveda and Pearson [32]: K~ = 0.06 mM 
for the Na+-independent transport of L-leucine. How- 
ever, the K~ value reported in the present paper is of 
the same order as the value of 1.58 mM obtained for 

L-leucine transport across the luminal side of the rat 
blood-brain barrier [33] and of 2.2 mM in sacs of 
evened rat small intestine [34]. Mark,:dly higher K t 
values for L-leucine transport across the blood-tissue 
interface of the perfused dog stomach have been also 
obtained [16]. The observed K~ for the carrier-media- 
ted uptake of L-phenylalanine (i.03 mM) is lower than 
the reported K~ values for the transport of L..phenyl- 
alanine in the perfused cat salivary gIand [6], J~gt = 6.4 
raM, and in the perfused guinea-pig placenta [35], 
K t = 3.3 mM at the maternal side and 11.9 mM at the 
fetal side. However, in these reports no correction for 
a non-saturable component of the amino acid uptake 
wa,; made. 

When the uptake of substrate analogues is mediated 
by a single carrier system the relative magnitude of the 
transport constant i.g particularly u~efal ift predicting 
the extent to which analogues will compete with each 
other. The sodium-independe,,t transport system which 
appears to be responsible lor t.-leucine uptake showed 
a marked preference for neutral amino acids with 
bulky side chaiI~s (Fig. 3). The observed K~ values for 
both L-isoleucine (2.62 raM) and L-phenylalanine (2.81 
raM) of the carrier-mediated uptake of L-leucine (Fig. 
4) are not very different to both K t (2.71 mM) and K i 
values obtained from self-inhibition experiments of L- 
leucine uptake: 3.2 mM from Dixon plot and 2.12 mM 
from Fig. 5. instead K i values of L-phenylalanine 
obtained from self-inhibition data: 2.4 mM (by Hanes 
plot as was described in the legend to Fig. 5) and 0.8 
mM (by Dixon plot) are in the same order to the K t 
(I.03 mM) measured for L-phenylalanine transport. 
These overall results suggest that branched chain and 
aromatic neutral amino acids share a Na +-independent 
transport system which displays no substantial affinity 
difference for these substrates. 

We conclude that the basolateral surface of rabbit 
oxyntic glands contains an amino acid transport system 
with some striking similarities to Christensen's L type 
which would operate in parallel with the previously 
described system A [ 17]. 
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